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ABSTRACT 
High-resolution spectra have been obtained with the long-wavelength camera of the International Ultraviolet 
Explorer for five Cepheids at a number of phases each. These data were used to study the profiles of the 
Mg 11 h and k lines near 2900 A. An emission feature often appears at the centers of the two lines. There are also 
central absorption features due to circumstellar or interstellar gas. They are often multiple and may or may not 
divide the emission into two peaks. The velocities of the circumstellar absorption components imply that they 
originate in a region which is at least several tenths of a stellar radius in extent. The strength of the emission 
rapidly increases to a maximum during rising light. It then tends to decline over most of the rest of the cycle, 
although there are instances of secondary maxima. The mean flux of the emission is lower than for nonvariable 
stars of similar temperature and luminosity, but at maximum strength the emission is appropriate to the 
instantaneous temperature. 
Subject headings: stars: Cepheids - stars: chromospheres - ultraviolet: spectra 
I. INTRODUCTION 
The classical Cepheids occupy the region of the H-R diagram 
between nonvariable, luminous stars which are known to 
possess chromospheres and those for which chromospheres, 
if they exist, have not been found. For this reason and because 
we might expect to find that the chromospheres of Cepheids 
are affected by the pulsation of the stars, it is of interest to 
attempt to detect them and to study their properties. 
The existence of chromospheres at some phases of some 
Cepheids and in many nonvariables was demonstrated with 
ground-based observations (Wilson and Bappu 1957; Kraft 
1957) using the Ca 11 H and K emission cores. More recently, 
space-based telescopes have made it possible to study chro- 
mospheres in more detail because there are numerous 
ultraviolet emission features associated with the chromosphere. 
Several surveys of chromospheric activity in cool nonvariable 
stars have been published (e.g., Bohm-Vitense and Dettmann 
1980; Ayres, Marstad, and Linsky 1981; Hartmann, Dupree, 
and Raymond 1982) in addition to more intensive studies of 
individual stars. In view of the particular interest in chromo- 
spheres of Cepheids, we undertook a program to study several 
of these stars with the International Ultraviolet Explorer. The 
first paper in this series (Schmidt and Parsons 1982, hereafter 
Paper I) discussed the results obtained at low resolution for 
five bright Cepheids, 6 Cep (period = 5.4days), q Aql (period = 
7.2 days), P Dor (period = 9.8 days), (' Gem (period = 10.2 
days), and 1 Car (period = 35.5 days). The present paper 
continues this work by presenting high-resolution profiles of 
the Mg 11 h and k lines of the same stars. Preliminary Mg 11 
emission-line strengths were illustrated and discussed by 
Bohm-Vitense, Parsons, and Schmidt (1982). 
11. THE OBSERVATIONS 
The observations presented in this paper were all obtained 
with the long-wavelength spectrograph of 1UE in the high- 
resolution mode. In Table 1 the exposures are listed together 
with the Julian Dates and the phases of the stars at mid- 
exposure, the exposure times, and the spectrograph aperture 
used. The ephemerides used for the phases are the same as in 
Paper I. It can be seen that most of the spectra were taken 
through the large aperture of the spectrometer. However, it 
was originally thought that the resolution would suffer from 
the use of the large aperture so some of the earlier spectra 
were taken with the small aperture. 
Several investigators have derived photometric calibrations 
for high-resolution 1 U E  spectra. We have used the calibration 
of Cassatella, Ponz, and Selvelli (1981), which is based on a 
comparison of high-resolution spectra with low-resolution 
spectra. The low-resolution calibration is the same as used in 
Paper I. The large aperture of the spectrometer accepts nearly 
all of the light from a point source, and it is to spectra taken 
through that aperture that the calibration refers. The propor- 
tion of the starlight which goes through the small aperture 
differs appreciably from one exposure to another, so a general 
calibration applicable to the small aperture is not possible. 
To determine the calibration factor appropriate to the small- 
aperture spectra, we have integrated ihk flix over a 50 A wide 
' Guest Observer at the International Ultraviolet Explorer observatory. band centered at 2800 A. The derived magnitude at 2800 '7 
Senior NRS-NASA Research Associate. m(2800), can then be compared with a known magnitude for 
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